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DETAILED ACTION 

Applicants' amendment of June 13, 2008, in response to the Action of January 16, 2008, 
is acknowledged. It is acknowledged that Claims 1-11 and 13-17 have been amended. Claims 1- 
39 are pending. Claims 12 and 18-39 were previously withdrawn from fiirther consideration 
pursuant to 37 CFR 1 .142(b) as being drawn to nonelected inventions, there being no allowable 
generic or linking claim. Claims 1-1 1 and 13-17 are hereby reexamined. 

Specification-Objections 

Objection to the specification, for disclosing conflicting information regarding the 
structure of GrB-H6, is maintained. In support of their request that said objection be withdrawn, 
Applicants provide the following arguments. 

"For pro-lEGR-GrB-H6 (SEQ ID NO: 1), the first seven amino acids correspond to the 
Fxa recognition sequence, MGSIEGR (see top of page 32). Amino acid 8 for SEQ ID NO. 1 
corresponds to Ile21 in Granzyme B (lie 16 in chymotrypsin numbering) (see Specification, 
top of page 32). SEQ ID NO. 1 correctly identifies the position of Tyr247. 

The three amino acids prior to the His tag are a part of the disclosed T7 cloning vector in 
which the His tag was cloned. Specifically, they correspond to restriction sites, including 
EcoRl site, (see page 33, second paragraph). Page 13 of the specification explains that one of 
skill in the art would recognize Granzyme B protease variants where one or more amino acid 
residues are added, or deleted or conservative variations. Thus, with regard to the above 
discrepancies, the sequences are not conflicting and are fUlly supported by the disclosure. 

The applicants have amended the specification at the beginning of Example 1, on the top 
of page 32, to reflect that the Granzyme B sequence tenninates with Tyr247. This correction 
adds no new matter as the Granzyme B sequence ending with Tyr247 was disclosed and fully 
supported throughout the original sequence listing (SEQ ID NO: 1, as one example)." 

These arguments are, or are not, found to be persuasive for the following reasons. 

It is acknowledged that (i) the first seven amino acids of SEQ ID NO: 1 , MGSIEGR, 

corresponds to the Fxa recognition sequence and (ii) residues 235-243 of SEQ ID NO: 1 

represent the encoded EcoRl restriction site and his-tag. However, SEQ ID NO: 1 does not 
contain an Ile21 residue or a Tyr247 residue. It is noted that reference to an amino acid by 
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residue number, without reference to a specific sequence, is indefinite. Moreover, Applicants' 
argument fails to clarify the sequence of the constructs named "GrB-H6" or "GrB". 

Claims-Objections 

Objection to Claims 1-11 and 13-17 for reciting non-elected subject matter is maintained. 
Applicants are reminded that the elected invention is directed to a method of cleaving a fusion 
protein using a human granzyme B enzyme, wherein the fusion protein comprises the cleavage 
motif lEAD; see the Action of January 16, 2008, page 2, paragraph 1, especially lines 3-7. 
Claim Rejections - 35 USC § 112-Second Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims parlicularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Rejection of Claim 5 as indefinite for failing to define PI', P2' or P3' is maintained. In 
support of their request that said rejection be withdrawn. Applicants argue that pages 8-9 of the 
specification define that residues PI ', P2' or P3' may be any amino acid. This argument is not 
found to be persuasive. Said pages merely discuss the controversy over whether granzyme B 
will cleave a motif regardless of the amino acid residues at positions P 1 ' , P2 ' or P3 ' . Moreover, 
the specification, page 61, teaches that "GrB-H6 C228F" is better at cleaving lEPDEG than 
lEPDEP, demonstrating that the amino acid residue, at least at position P2', does affect cleavage. 
Thus, rejection of Claim 5 as indefinite for failing to define PI', P2' or P3' is maintained. 
Claim Rejections - 35 USC § 112-First Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such fiiU, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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Enablement 

Rejection of Claims 1-1 1 and 13-17 under 35 U.S.C. 1 12, first paragraph/lack of 
enablement, for the reasons explained in the prior action, is maintained. In support of their 
request that said rejection be withdrawn, Apphcants provide the following arguments. 

(A) The invention does not encompass "any protein having any structure to cleave a 
fusion protein" as asserted by the Examiner (Office Action, p. 8). The invention encompasses 
the use of Granzyme B only, which is distinct fi-om other proteases. The specification defines 
Granzyme B: "Granzymes are granule-stored serine proteases that are implicated in T cell and 
natural killer cell-mediated cytotoxic defense reactions after target cell recognition and 
Granzyme B is one type of granzyme, and upon target cell contact it is directionally exocytosed 
and enters target cells (pg 7) and "Human Granzyme B protease occurs in most human tissues 
where its biological fimction is well known" (pg 8). 

(B) The specification describes human, mouse, and rat Granzyme B sequences. The 
mouse and rat sequences have been published and it would not be undue experimentation for one 
of skill to use known Granzyme B sequences. 

(C) The sequence listing discloses eight Granzyme B variants with modification of 
residues 4-7 and/or 228, while the Examples provide a plethora of variants (pg 32-33 and 39-4). 
In addition, over twenty cleavage sites were specifically disclosed in the specification (p. 10) and 
in the original claim 3 and 20. 

(D) The invention comprises discrete amino acid substitutions, not protein domain 
swapping. Such simple amino acid substitutions would not result in unpredictable protein 
structure or fiinction. 
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(E) The filed disclosure (A) provides sufficient teaching of a specific Granzyme B 
protease and Granzyme B sequence variants experimentally exhibiting protease activity as 
described immediately above. (See pgs. 10, 32, 33, 39, 40, 56, and 61, SEQ ID NOS: 1-8). The 
claims do not encompass 'any enzyme' as alleged in the Office Action. The disclosure provides 
(B) specific amino acids that can be modified to improve cleavage activity. (See p. 61). The 
disclosure (C) outlines the impact of protein modifications and the tolerance of enzyme cleavage 
activity throughout Examples 3, 4, 6 & 8. The specification and claims provide (D) specific 
amino acid cleavage sites (over 20) (see, e.g., p. 10) as well as the pattems of amino acid 
cleavage sites (see pp. 8-10), thus the claimed cleavage motifs are within scope of the disclosure. 
Again, (E) the above variants contain multiple amino acid substitutions and yet maintain 
cleavage activity (Example 8). (F) The plethora of cleavage motif modifications coupled with 
their continued activity provides sufficient teachings to enable one of skill in the art to predict 
cleavage motif variations and their tolerance for continued activity. Similar to E and F above, the 

(G) vast number of modified Granzyme variants would permit one of skill to modify the 
cleavage motif or residues with an expectation of obtaining the desired function (e.g. cleavage). 

(H) : Based on the dozens of variants and the disclosure of experimental Examples (specific 
pages cites above), Applicants have provided sufficient guidance to enable one of skill in the art 
to practice a method for preparing fusion proteins via the cleavage of a Granzyme B site with a 
Granzyme B protease. 

These arguments are not found to be persuasive for the following reasons. 
(A) Reply : The full scope of the recited invention encompasses a method for cleaving 
any fusion protein using any protein having any protease activity of any Granzyme B, wherein 
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the fusion protein comprises any motif that can be cleaved by any protein having any protease 
activity of any Granzyme B. Thus, fiill scope of the recited invention fails to provide any 
structural limitations for either the "any protein having any protease activity of any Granzyme B" 
or the "any motif that can be cleaved by any protein having any protease activity of any 

Granzyme B". 

Applicants' argument that the invention encompasses "the use of Granzyme B only, 
which is distinct from other proteases, that Granzymes are granule-stored serine proteases that 
are implicated in T cell and natural killer cell-mediated cytotoxic defense reactions after target 
cell recognition, that Granzyme B is one type of granzyme, and upon target cell contact it is 
directionally exocytosed and enters target cells, and human Granzyme B protease occurs in most 
human tissues where its biological function is well known" also fails to provide any structural 
limitations for either the proteases or cleavage motifs encompassed. In addition said argument 
provides little if any functional limitation for the proteases: "implicated in T cell and natural 
killer cell-mediated cytotoxic defense" and "Granzyme B is one type of granzymes, and upon 
target cell contact it is directionally exocytosed and enters target cells, and human Granzyme B 
protease occurs in most human tissues where its biological function is well known". 

For the instant invention to be enabled, the skilled artisan must know the structure and 
cleavage specificity for the encompassed Granzyme B proteases. 

(B) Reply : The instant claims are not limited to the use of endogenous human, mouse, 
and rat Granzyme B sequences. The claims encompass the use of any protein having any 
protease activity of any Granzyme B. 
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(C) Reply : It is acknowledged that the sequence listing discloses eight Granzyme B 
variants comprising substitutions at one or more of five residues, while the specification, pages 
32-33, describes the making of said eight variants. The specification, pages 39-40, asserts that 
two of said variants are self-activating. None of said pages disclose cleavage of a fiision protein 
with the eight Granzyme B variants. Moreover, even if said pages did disclose cleavage of a 
fusion protein with the eight Granzyme B variants, which they do not, disclosure of eight 
Granzyme B variants comprising substitutions at one or more of five residues of a 243 amino 
acid protein is not sufficient to teach the artisan how to make and use any protein having any 
structure and having any protease activity of any Granzyme B. 

It is acknowledged that the specification at page 10 discloses what was taught in the prior 
art (Casciola-Rosen et al, 1999); 24 motifs that are cleaved by human Granzyme B. However, as 
explained above, the instant claims are not limited to use of human Granzyme B nor to use of 
said 24 motifs. 

(D) Reply: The claims are not limited to use of Granzyme B variants comprising 
discrete amino acid substitutions. The claims encompass the use of any protein having any 
structure and having any protease activity of any Granzyme B. 

(E) Reply : Regarding Applicants' assertion that the disclosure provides sufficient 
teaching of a specific Granzyme B protease and Granzyme B sequence variants experimentally 
exhibiting protease activity: as explained in (A) above the claims are not limited to the specific 
Granzyme B protease and Granzyme B sequence variants taught at pages 32, 33, 39, and 40. It is 
acknowledged that page 56 teaches that a construct named "GrB-H6" cleaves the motif "lEPD", 
while page 61 teaches that a construct named "GrB-H6 C228F" also cleaves the motif "lEPD". 
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However, the Examiner fails to find in the specification or sequence listing the structure of 
"GrB-H6" or "GrB-H6 C228F". Therefore, the disclosure fails to enable the skilled artisan to 
make and use said constructs. 

Regarding Applicants' assertion that the disclosure provides specific amino acids that can 
be modified to improve cleavage activity (pg 61): it is acknowledged that page 61 teaches that 
"GrB-H6 C228F" is better at cleaving lEPDEG than lEPDEP. However said teaching does not 
enable the skilled artisan make and use the fiiU scope of the invention (see (A), above). 

Regarding Applicants' assertion that the disclosure outlines the impact of protein 
modifications and the tolerance of enzyme cleavage activity, see (A, C & D) above. 

Because the claims encompass use of any protein having any protease activity of any 
Granzyme B, the skilled artisan would believe that, more likely than not, the 24 cleavage motifs 
disclosed by Casciola-Rosen et al, 1999 do not encompass all motifs cleaved by any protein 
having any protease activity of any Granzyme B. 

Regarding Applicants' assertion that the above variants contain multiple amino acid 
substitutions and yet maintain cleavage activity, see (C) above. 

Regarding Applicants' assertion that the plethora of cleavage motif modifications 
coupled with their continued activity provides sufficient teachings to enable one of skill in the art 
to predict cleavage motif variations and their tolerance for continued activity: it is acknowledged 
that the page 61 teaches that "GrB-H6 C228F" is better at cleaving lEPDEG than lEPDEP. 
However said teaching does not enable the skilled artisan make and use the fiiU scope of the 
invention (see (A), above). 



Application/Control Number: 10/553,869 Page 9 

Art Unit: 1652 

Regarding Applicants' assertion that the vast number of modified Granzyme variants 
would permit one of skill to modify the cleavage motif or residues with an expectation of 
obtaining the desired function (e.g. cleavage): to make and test the encompassed "vast number 
of modified Granzyme variants" for cleavage of any peptide motif clearly represents undue 

experimentation. 

For these reasons and those explained in the prior action, rejection of Claims 1-11 and 
13-17 under 35 U.S.C. 1 12, first paragraph/lack of enablement, is maintained. 

Claims 7 and 8 are further rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification does not reasonably provide enablement for producing authentic somatotrophin, 
glucagon, insulin, interferon, or granzyme B by cleaving a fusion protein comprising said 
proteins with granzyme B. The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the invention 
commensurate in scope with these claims. 

Written Description 

Rejection of Claims 1-1 1 and 13-17 under 35 U.S.C. 1 12, first paragraph/written 
description, for the reasons explained in the prior action, is maintained. In support of their 
request that said rejection be withdrawn, Applicants provide the same arguments presented 
above for the lack of enablement rejection. These arguments are not found to be persuasive for 
the reasons explained above. 

Further rejection of Claims 4 and 5 under 35 U.S.C. 1 12, first paragraph/written 
description, for the reasons explained in the prior action, is maintained. In support of their 
request that said rejection be withdrawn. Applicants provide the argument that the specification 
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discloses that positions Pr-P4' can be any amino acid residue (pg 8-9). Said pages merely 
discuss the controversy over whether granzyme B will cleave a motif regardless of the amino 
acid residues at positions PI ', P2' or P3'. Moreover, the specification, page 61, teaches that 
"GrB-H6 C228F" is better at cleaving lEPDEG than lEPDEP, demonstrating that the amino acid 
residue, at least at position P2', does affect cleavage. Thus, rejection of Claims 4 and 5 under 35 
U.S.C. 1 12, first paragraph/written description, is maintained. 

Claims 7 and 8 are fiirther rejected under 35 U.S.C. 1 12, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Claims 7 and 8 are directed to a genus of methods for 
producing authentic somatotrophin, glucagon, insulin, interferon, or granzyme B by cleaving a 
fiision protein comprising said proteins with granzyme B. The specification teaches no such 
methods. Given this lack of description of representative species encompassed by the genera of 
the claims, the specification fails to sufficiently describe the claimed invention in such full, clear, 
concise, and exact terms that a skilled artisan would recognize that applicants were in possession 
of the claimed invention. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 
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Claims 1-4, 9-11, 16, and 17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Harris et al, 1998. Harris et al teach a method of making a protein of interest, which is a 
linker+residues 198-406 of the pIII coat protein of Ml 3 bacteriophage. Said method comprises 
incubating a fusion protein comprising, from the N-terminal to C-terminal, a His-tag fiision 
partner, a granzyme B cleavage motif of IXPDXX where X is any amino acid, and the protein of 
interest (pg 27365, parg 12) followed by contacting said fiision protein with granzyme B (pg 
27366, parg 3; pg 27369, parg 2; Fig 3; Table IV), wherein the fiision protein is inmiobilized on 
Ni/nitrilotriacetic acid resin. For Harris et al, the desired polypeptide to be produced is a 
linker+residues 198-406 of the pIII coat protein of Ml 3 bacteriophage; production of said 
polypeptide reflects cleavage by granzyme B. Therefore, Claims 1-4, 9-1 1, 16, and 17 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Harris et al, 1998. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The rejection of Claims 1-3, 6, 9-11, and 13-15 under 35 U.S.C. 103(a), as being 
unpatentable over Johnsen et al, 2000 in view of Harris et al, 1998 (IDS) and fiirther in view of 
Pharmacia, Inc, 1986, is withdrawn. The rejection of Claim 4 under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Johnsen et al, 2000 and Harris et al, 1998 in view of 
Parenti et al, 1993, is withdrawn. The rejection of Claim 5 under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Johnsen et al, 2000 and Harris et al, 1998 in view of 
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Martin et al, 2000, is withdrawn. The rejection of Claim 7 under 35 U.S.C. 103(a) as being 
unpatentable over Boyer et al, 1992 in view of Harris et al, 1998, is withdrawn. The rejection of 
Claim 8 under 35 U.S.C. 103(a) as being unpatentable over Medabalimi, 2000 in view of Harris 
et al, 1998, is withdrawn. The rejection of Claims 16 and 17 under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Johnsen et al, 2000 and Harris et al, 1998 in view of Braun 
et al, 1999, is withdrawn. 

Claims 1-4, 9-11, 16, and 17 are herein rejected under 35 U.S.C. 103(a) as being 
unpatentable over Azad et al, 1994 in view of Harris et al, 1998. Azad et al teach a GST-nef27 
fusion protein (pg 651, pargs 2-3). Azad et al does not teach a GST-granzyme B cleavage 
motif-nef27 fusion protein or using said fusion protein to produce nef27. As taught by Azad et al 
nef27 contains Met-Gly at the N-terminus (pg 65 1 , parg 2; encoded by ATG-GGT). It would 
have been obvious to a person of ordinary skill in the art to modify the fusion protein of Azad et 
al to incorporate the motif lEAD, as taught by Harris et al (Fig 5D) between the GST fusion 
partner and nef27 and then generate nef27 by cleaving the fusion protein with granzyme B. 
Motivation to do so derives from the desire to produce nef27, which is critical for development 
of AIDS (Azad et al; Abstract). It would also be obvious to adapt the fusion protein rendered 
obvious by the above teachings to replace the GST fusion partner with a 6X-His fusion partner. 
Motivation to do so derives from the desire to use Ni/nitrilotriacetic acid resin for purification of 
the fusion protein, as taught by Harris et al (pg 27366, parg 3). The expectation of success is 
high, as the making and cleaving of fusion proteins is well-known in the art. Therefore, Claims 
1-4, 9-11, 16, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Azad et al, 
1994 in view of Harris et al, 1998. 
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Claims 1-6, 9-11, 16, and 17 are herein rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Azad et al, 1994 and Harris et al, 1998 in view of Boutin et 
al, 1997. The teachings of Azad et al and Harris et al are described above. Said combination 
does not teach preparing a protein of interest by providing a fusion protein comprising, from the 
N-terminal to C-terminal, a fusion partner, a granzyme B cleavage motif, and the protein of 
interest followed by contacting said fiision protein with granzyme B, wherein the granzyme B 
cleavage motif comprises D or E at P4' as part of the protein of interest, or wherein the protein of 
interest is an enzyme. Boutin et al teach that, like nef27, essentially all proteins that become 
myristoylated begin with Met-Gly at the N-terminus (Table 3), including the enzyme calcineurin 
B, which has E at P4' (Table 3 A). It would have been obvious to a person of ordinary skill in the 
art to modify the fusion protein rendered obvious by the combination of Azad et al and Harris et 
al, such that the nef27 protein is substituted with calcineurin B. Motivation to do so derives from 
the desire to produce calcineurin B, a calcium-dependent phosphatase. The expectation of 
success is high, as the making and cleaving of fusion proteins is well-known in the art. 
Therefore, Claims 1-6 and 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combination of Azad et al, 1994 and Harris et al, 1998 in view of Boutin et al, 1997. 

Claims 1-4, 9-11, and 13-15 are herein rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Azad et al, 1994 and Harris et al, 1998 in view of Sigma 
Inc, 1998. The teachings of Azad et al and Harris et al are described above. Said combination 
does not teach a method wherein the granzyme B is immobilized. However, the use of 
immobilized proteases for generating a polypeptide from a fusion protein is well-known in the 
art; see, for example Sigma, Inc. In addition, it was well-known that proteins can be 
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immobilized via the N-terminus, the C-terminus, or lysine residues (Pharmacia, Inc). It would 
have been obvious to a person of ordinary skill in the art to modify the method of rendered 
obvious by the combination of Azad et al and Harris et al to used immobilized granzyme B. 
Motivation to do so derives from the desire to circumvent the need to remove granzyme B from 
the generated polypeptide. The expectation of success is high, as the use of immobilized 
proteases for cleaving fusion proteins was well-known in the art. Therefore, Claims 1-4, 9-1 1, 
and 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of 
Azad et al, 1994 and Harris et al, 1998 in view of Sigma, Inc 1998. 

Allowable Subject Matter 

No claims are allowable. 

Final Comments 

To insure that each document is properly filed in the elecfronic file wrapper, it is 
requested that each of amendments to the specification, amendments to the claims, Applicants' 
remarks, requests for extension of time, and any other distinct papers be submitted on separate 
pages. 

It is also requested that Applicants identify support, within the original application, for 

any amendments to the claims and specification. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sheridan L. Swope whose telephone number is 571-272-0943. 
The examiner can normally be reached on M-F; 9:30-7 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Nashed can be reached on 571-272-0934. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published application 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http ://pair-direct.uspto . gov . Should you have questions on the access to the Private 
PAIR system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). 



/SHERIDAN SWOPE/ 
Primary Examiner, Art Unit 1652 



